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PROPHYLACTIC AND THERAPEUTIC NUTRITIONAL SUPPLEMENT FOR CREATION/MAINTENANCE 
HEALTH-PROTECTIVE INTESTINAL MICROFLORA AND ENHANCEMENT OF THE IMMUNE SYSTEM 

sacxcrou::" of t:-~ invention 

1 , ?iglri of the invention 

The present invention provides novel prophylactic and ' 
therapeutic nutritive compositions that are useful in the :raa::.:r. 
ar.d/or maintenance of a heal th-prctecr ive intestinal bacterial flora 
and simultaneously ir. the enhancement of the irr.rr.une system. >!cr* 
specifically, the novel nutritional supplement compositions of the 
p^esenc invention contain whey protein concentrates cr isolates, 
f ructocligosaccharides , and bovine or caprine colostrum. 
2 . Background of t he Inversion 

It has recently been determined than a major compartment cf -he 
mammalian immune system is located in the digestive tract, and it i = 
understood that the most intimate contact with the physical world is 
mediated through the ingestion of foods. (N. Wagner et al . , Nature , 
33.2 (6589) :3S6-70 {1996)3 « Consequently, fcy interacting with gut- 
associated lymphoid tissue, ingescants may affect the entire body 
and overall health of the mammal. Therefore, a healthy digestive 
tract is important to the overall health cf a mammal. 

The interaction Between microflora and lymphoid tissue present 
in the gastrointestinal tract, and how their relationship effects 
overall health, is currently of great interest to the medical 
community* Certain groups of microflora are known to produce toxins 
that have adverse health effects. Certain other bacteria, however, 
are understood :o be advantageous inhabitants of the intestinal 
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tract oi mammals. Therefore, it -is desirable manipulate the 
composition of gastrointestinal flora rewards mere benefic.al 
bacterial species . 

Diet 15 krxwn to influence bacterial species composition in -he 
gastrointestinal trace. The maintenance or enhancement c : 
beneficial microflora may be accomplished in two principal ways. 
■Firs., -cne may s-i^ply ingest beneficial exogenous bacteria, calls! 
"prcbiotics, " in order to incorporate them into the gast rcintest inal 
milieu . The other alternative is to incest substances , callei 
"orebiotics , 11 that are known tc support the growth c: ben-ficial 
bacteria already present in the gastrointestinal tract. 

Regardless of the method used to enhance beneficial bacterial 
flora in the gut, the results c£ doing so include improvement 
lactose absorption and tolerance, control of intestinal infecticn 
a check on adverse overprolif eration of cells lining the 
gastrointestinal tract , anti -cholesterclsmic effects. and 
improvement in gastrointestinal motility. iS « E ♦ Gilland, J. Csas: 
gc;,_._ > 22:2433-94 (1989)] . 3y ingesting compounds that help enhance 
the growth of beneficial bacteria, these effects may be achieved. 
Such beneficial bacteria include lactobaciili . which are understood 
to produce antibiotic- like substances that inhibit gram-positive 
infection, inhibit other disease causing bacteria such as Shigella 
sonr.ei, and may possess anti -overprolif eration and anti- 

choiesterolemic effects. 

Another beneficial bacteria is Bifidobacteria, which is 
understood to have suppressive effects on disease -causing 
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Escherichia ccli and Clostridium per£rir.ger.s . Bifidobacteria als= 
produce acetic acid and lactic acid which lowers intestinal pK and 
inhibits "he growth of other deleterious bacteria, and way be 
involved in preventing the overprolif eratien of cells in the colcr.. 
[D. Gallagher et al - , iL Nutr... ±2£:13S2-71 (1996)] . In addition. 
Bifidobacteria jscimulace. the production of 3 vitamins, such *s 
vitamin 3 ;: , that are often deficient in people suffering fr=~ 
gastric disorders or tnaderuate ingestion of vitamin 3,, due t = 
vegetarianism or peer diet. 

Whey is the curd- free portion of milk that is left over fr— 
the production cf cheese a by-product in the ftrm cf ar. 

amalgamation of low molecular weight proteins that remains after -.he 
casein fraction is removed with the curd, no more than about twenty 
years ago, whey protein was still little more than a waste by- 
product to the dairy industry, the only use of which was as anirtal 
feed by a handful of innovative cattle ranchers . Some dairy farmers 
also understood that whey was a good source of low-fat protein, net 
only animals, but also for humans. 

in recent years, however, science has finally caught up visr. 
traditional wisdom and discovered the many health benefits of whey 
or =tain. with the advent of modem food technology, whey protein 
" has been concentrated and refined into whey protein concentrate 
(W PC), containing 30-8.5V protein, and whey protein isolate (WPI-, 
containing *0% or more of extremely low-fat whey protein. 

Athletes were among the first people to appreciate these new 
low-fat Protein sources - nearly fat-free whey protein concentrate 
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and isolates helped athletes gain lean muscle r.ass, while 
simultaneously providing a scarce of energy for strenuous sports 
activities." However, athletes are not the only ones tc benefit :"r;- 
whey protein. A high percentage of AI3S and cancer tatients are 
suffering from ehrcr.ic diarrhea and malabsorption zz r.utriants. 
"They are in danger cf succumbing to the terrible wasting syr.drcr.e 
! cachexia) -hat is all ceo often -he actual causa of death. 1z suth 
cases, w?C or WPI can often scop the diarrhea, help the* gain 
weight, and help prolong life. (G. Bcusncus et al . . Clinical * 
T -. f . r<Mt tv e Med... , ifi(3) :2Q4-209 (June 1993)! . Similarly, many tf 
che elderly are malnourished and underweight due to a tendency zz 
have little appetite, poor diet, and digestive problems. Hence, the 
elderly also benefit from food supplements like WPC or wpz that d= 
net burden weakened digestive systems with food products that 
contain hard-to-digest fats and oils, or empty sugar calories, as in 
scffle nutritional drinks, foisted on them by intensive advertising. 

On the other hand, WPC or WPI can also be used to lese weigh-., 
if combined with a low-calorie diet. It can even be used to replace 
a meal, as for instance, with professional people who ingest a whey 
crotein drink in the office, instead of going out for lunch. 

Aside from the purely nutritional properties and effect, tf 
whey protein, including weight control (gaining or losing weight: , 
it is now understood that WPC and WPI are able to enhance the immune 
system due to the presence of certain "whey protein fractions," 
including serum albumin and the immunoglobulins which have 
i.munomodulating effects. Immunomodulating effects refer to those 



WO 99/64022 PCT/US99/13218 

5 

actions chat keep the immune system at homeostasis - - i.e., neither 
activating nor suppressing it beyond that which is beneficial tc the 
body as a whole. There are four categories of protein fractions ir. 
whey orcein. Those skilled in the art understand that so-called 
"major" protein factors of whey protein concentrates cr isolates, 
are, i~ order of prevareribe . 3-lactogiobuiin (5-Lg) , a- laccalbvr—. 
la-la) , bovine serum albumin iSSA) , and the immunoglobulins in their 
- e -v 'inciudino all five classes) , each of which is known t = is 
an important part of the immune system. [C.V. Morr and £.y. «a. 
r-'-. in ?nnd scl. a nd ttucr.. il(6) i43l-476 (155:: :. 

wpc and WPI also contain a number of so-called "minor" whey 
orotein factors that may have important non-nutritional properties 
'[CV. Morr and E.Y. Ha, cited above; P.P. Fox. Ei^gi 
r , <w Ph>ml.MV . Fox , P.T., ed., Elsevier Applied Science, New Ycrk 
(1989)]. These "minor" whey protein factors include lactoferrin. 
lactophorin, lacto-peroxidase, and lysozyme , which are also 
understood to have antibacterial and other biological functions. 
[B . Reiter, Tnr .T Ti^fi iltffc- (1983); 2. R.i--.r. 

^i^n=« j a Bairv rh^istrv. 281, Fox, P.P., ed.. Elsevier 
Applied Science,' New York (1235); C. Kanr.e, JJ pair-/ So. , 12:55- 
7x989)1. Whey proteins are a collection of different types zi 
roceins - each, at which has a lower molecular weight than those in 
the casein fraction removed during cheese processing. Whey proteir.s 
include many proteins that have been characterized (such as these 
identified above) as well as numerous others whose physiological 
functions are not yet fully understood. For example, as mentttr.ed 
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above, ths known proteins in whey protein include lysczyme ar.f 
iacto-peroxidase . each cf which are known to have important an::- 
bacterial functions. Lactoferrin is an iron-binding glyccprcteir- 
chat has broad antimicrobial properties and nay have 
immunomodulatory effects as well. One aspect of the antimicrobial 
efface cf lacsofarrin steins from its ability to chelate ire- from 
pathogenic bacteria, thereby preventing their propagation . There : = 
further evidence that, in addition to its iron-binding capacity, 
certain structural domains in lactoferrin pessass a broad range =: 
antimicrobial properties. [M . Tcmita et ai . , Adv. gxc . xed. gicl ■ ■ 
2J2--202-1S (1994)]. Although it is understood that lactoferrin 
exerts a bacteriostatic effect en beneficial and pathogenic 
bacteria, it has recently been shown that harmful bactsria, such cs 
r. CPU, are more susceptible to lactoferrin' s bacteriostatic effect 
than Bifidobacteria. £W. Bellamy et al., .T^ Appl- 3acteric; , t . 

7i':472-79 (1992) ] . 

Aside from the "major" and "minor" proteins, WPC also contains 
a variety of beneficial nutritional components, including ash. 
^-.^o^n N comoounds (nitrogen- containing compounds), lipids, 
lactose, phospholipids, as well as trace amounts of sodiur.. 
Potassium, calcium> magnesium, and phosphorus. tC.V. Mcrr, and E.A. 
Fcegeding, ^T M }moL. 44:100 (1990)1. Nonprotein N compounds 
include products of protein catabolism that are ultimately converted 
to urea and excreted, such as blood urea nitrogen (BUN) - the for-- 
of urea that is transported through the bloodstream to the kidney 
for excretion. Thus, whey protein contains a host of proteinaoeous 
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component and other consrituer.es, including vitamins and minerals, 
that are known, to be or criricai nutritional importance in human* 
and an i -a Is . Whey protein is also a concentrated source of amine 
acids that are known to effec- glutathione levels. 

Glutathione is a sulfur-containing tripeptide { r-clu-cys -gly 
that is pivoc3l in cellular protection against: oxygen radicals ani 
a wide scectrum of xenobiccics, and that helps maintain cellular 
proteins in a functional state. Glutathione is also involved ir. 
Ivmohocyee . crclifsration. It is extremely difficult to g*- 
oiutathione --a first -class free radical scavenger and detcxifier - 
- into immune system ceils and body tissue . Yet, accomplishing this 
is vital, because our immune system cells, such as lymphocytes, 
natural killer (NKJ cells, and macrophages , depend on glutathione zz 
accomplish their toxin surveillance and detoxification in- 
effectively. Glutathione is synthesized in a series of enzymatic 
seeps -- the rats limiting step involving r-glutamyl cysteine 
synthetase and intracellular cysteine as the rate limiting 
substrate. Since concentrated whey protein is a good source zz 
cysteine, cystine and other peptides and amino acids that ars 
related to glutathione synthesis, it is believed that cysteine, 
cystine, and the other nutrients in whey protein are involved m 
mediating the immune response through modulation of glutathione 
levels by fostering glut achione' synthesis . [G. Bounous, et ai . , 
rn*. end in^ Med.. iZC3) :154-161 (1985)]. 

FOS are a fiber-like, indigestible type of sugar, present in s 
variety of plants (e.g., onions, asparagus, Jerusalem artichokes and 
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wheat) / from which they can be industrially extracted by enzymatic 
ferxentaticn. Commercially available ' FOS is therefore a wholly 
-a rural product . The impact of FOS on intestinal microflora has 
been extensively studied. In vitro studies with isoiatsd bacteria 
have demonstrated that FCS are good substrates for tr.s 
aif"i£sh«rtsria s~bo ohe^of the beneficial species of microflora, 
[v. Cicada, et al., Second Neoauaar Research Conference. Tc-cv: 
(15 3 4)! . 

FCS are short- and medium- length chains of Z-2 fructans m 
which frucrosyl units are bound by a 3 2-1 glyccsidic linkage. 
Der.er.ding cn chain length, as defined by the number of osyi units 
(called the degree of polymerisation) , FOS are named ©iioof rucccse 
or inulin, the latter having a higher degree of polymerization. FCS 
are prebictics since they selectively encourage the growth =: 
advantageous gastrointestinal bacteria, such as Bifidobacteria. 

According to current nutritional knowledge, colostrum 
recressnts a unique combination of beneficial nutrients, including 
carbohydrate, fat, and amino acids. Colostrum also contains natural 
vitamins and minerals, which, although not abundant in quantity, ars 
highly bioavailable . At a minimum, the presence of even s. 
relatively small amount of colostrum, as present in the compositions 
of the present invention described below, can therefore be expected 
to crovide considerable nutritional enrichment. 

Colostrum, however, has many health-promoting properties beyond 
and apart from its purely nutritional -ones. For instance, it also 
supplies the neonate with several types of growth- promoting factcrs 
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such as epidermal growth factor that induces synthesis of epidermal 
cells, transforming growth factor that induces collagen synthesis, 
wound healing and bone- resorption, and insulin- like growth factor 
(IG?-1) which induces epithelial cell proliferation ant is necessary 
fcr growth and repair of healthy tissue. [C.E. Grosver.cr, st al-, 
■g ^eerir^ Reviews , il (S )s 710 -728 (1992s} ; G . Carpenter, Scients . 
2^:193 (1930); D . A. Cox, andR.R. 3uerk, Eur. J. 3ioch^, 15_7:3 = 3- 
58 (1991); and P. G . Campbell, and C.R, Baumrucker, £ ■ tndocrjncU . 
i2£:21-2S (1989)]. These effects of the various growth factors 
whether originating from bovine, caprine or human breast -ilk, see- 
to be non-species specific and can hence be assumed to apply == 
humans. [S.M. Seyedin et al . , J Bipl ■ Ch,?m., 211(13) :S693-»S 
(1936)] . Recent research also indicates that the growth factor* tr. 
colostrum tend to survive the environment of the gut and can thus be 
expected to exert their important functions in both neonates and 
adults. [C.E. Grosvenor et al . , cited above]. 

Colostrum also contains proline-rich protein (PR?'- that induces 
growth and differentiation of resting 8 lymphocytes, which is 
integral in the development of immune response. 3 lymphocytes are 
referred to as "resting" during their inactive phase, i.e., while 
not responding to ' stimulation by an antigen. In addition, PR? 
understood to aidin the maturation of thymocytes, originating £re= 
the thymus -- a crucial organ for the early development of tne 
immune system. PR? is further understood to aid in the generation 
of 7-suppressor and T-helper cells, demonstrating that it can have 
either a stimulating or suppressing effect on immune response. [K- 
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Starcscik et al . , T^nal.. 22(12)1 1277-32 11933)]. 

CcLcstrum is further understood to contain a chrcmium- binding 
substance with properties similar to those cf glucose tolerance 
factor -;c-TF) --a trivalent chromium compound naturally occurring _r. 
Brewer's yeast that is understood to improve glucose tolerance ar.d 
act with insulin in promoting normal glucose utilization. 

Selenium is a trace- element essential :s normal matabelis 
functions. The level of daily selenium intaice. either cy 
supplementation or m certain foods, should be between about s: -g 
*nd about 2C0 M g- Some of the suggested functions of selenium in the 
body include immune system stimulation, detoxification zi 
percxidized f ats and heavy metals , anti-inflammatory properties , ar.d 
ar.ti -proliferation properties. Extremely high doses cf seleni-r.. 
however, may have the opposite effect and cause the 
cverproiif eration of cells. 

Selenium is understood to play a role in glutathione peroxidase 
activity. The glutathione peroxidase enzyme, a potent antioxidant, 
is' made up of four identical subunits, each containing 
selenccysteine in its primary structure. Hence, the presence cf 
selenium is required for the proper functioning cf glutathione 
peroxidase to oxidize free radicals, such as hydrogen peroxide. 
[M.S. Shils, et al,, BsdS^ HUttttlffl ifi S&ft3 ^ 5 pi««tt , 1:242-2- 
, x „ 4 ,]. selenium 'is known to be involved in the metabolism c: 
thyroid hormones that are involved in the immune response. 
3 . pAfirriotinn n* Prior Kg. 

Because of the above -described properties, WPC/WP1 is widely 
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used as a functional and nutritional ingredient in medical, 
pharmaceutical, and human zzad produces, e.g., infant formula, 
health feeds and drinks, and frozen foods. [Ar.cnr, At,. Dairy Prcd. 
Ir _ st . , Chicago (1992)] . In addition, the use of whey protein as a 
source of biologically active components such as a-La, S-Lg, 3S.-.. 
immuncglcbuiins, iactoferrir., and iactcrsrexidase has beer, 
increasingly recognised. '.a . Korton et al., J. ^etarv Sci ^.. 
2i:2SS4-35 (1995)]. Unfortunately, certain whey procssr.r.: 
techniques which have been used in the oast and which are still 
extensively used in the focd industry (such as certain kinds =f 
pasteurization, aeration, vacuum evaporation, and spray drying) can 
cause various levels of denaturaticn or delicate serum albumins, 
immunoglobulins, and other whey protein factors, thereby effecting 
their immune-enhancing capabilities. Although this results ,r. 
products that remain a good source of non-meat protein, these 
Products are not likely, to strongly enhance the immune system. 
However, even partially denatured whey protein may provide a certain 
degr** of immune enhancement , as evidenced by increased longevity m 
an animal model- [D.F. Birt et al . , fflitg, . lii:215>60 (1982 ■: . 

FCS are known to serve as substrate (i.e., food! :=r 
Bifidobacteria that make up part of the intestinal microflora. 
[M.S. Ailes • BTit -7. *U«., 76:211-221 (iWf), P.*--- 

Bornet, a, J CUa ■ S2<*u P pl> •7C3I-M (1994); F. Briet et 

al., — J -ri4n. Mutr., *,S01-S07 (1995)1 . PCS have also been 
S hown to have a decided bifidogenic effect (i.e., having tr.e 
beneficial effects of Bifidobacteria) in physiological systems like 
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the human bcdy. [H. Kidaka et ai . , Bifidobacteria Microflora . 5:2"- 
50 (1386); H. W. Mcdler et al., cited above] . FOS have also been 
shewn to reduce the occurrence o£ colon tumors and concomitantly 
developed gut -associated lymphoid tissue in mice, thereby 
counteracting the advanced stages of colon carcinogenesis. 
Pierre, et al-, r a -"" ay ■ < 12=225-28 (135?)] . 

Proteins present in bovine or caprine colostrum are understttd 
to indues growth and differentiation of resting 3 lymphocytes. [M. 
Julius et al.. J. Tmmunol . . 140.(5) : 13S6-71 (1238)}. Colostrum :s 
f ur -h«r understood to contain a protein that helps protect against 
infections of E. coli. [A. Ouwehand et al.. Infect ion and laipujiiiv. 
£2.(12) :4917-20 (1995)] . Bovine or caprine colostrum may also help 
enhance resistance to Cryotasporidium parvum. [B. Watzi et ai . , jizLu 
■t, 7rnv M«»rf. Hvc.. £8(4):S19-23 (1953)]. 

as stated above, selenium is known to play a role in 
glutathione peroxidase activity. Selenium appears to affect 
glutathione's antioxidant activity by contributing to the 
maintenance of the mucosal barrier in the gut. CM.G. O'Riordan et 
,1 ffl.i-rition . !2(Suppl. 11- 12) : S82 - 84 ( 1995 ) ; T . R. Hayward et al - , 
.T sura. *ss. . 5i(4) ;351-353 (1994)]. Zt has been shown that 
dietary selenium increases glutathione peroxidase activity, fsr 
example, by reducing susceptibility to lipid peroxidation of plasma 
and low-density lipoprotein in kidney transplant recipients. [C. 
Hussein et al . , Tr»n*nl antai; j,gn, £1(5) :S79-6BS (1997)3 . The 
benefits of proper levels of selenium in maintaining glutathione 
peroxidase levels in infants, whether breast-fed or formula-fed, has 
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been documented. tU. Traf ikowska et ai . , Ac-a Pj.edia^. . 
85.(10) : 1143-45 (1996)] . In addition, dietary supplementation with 
selenium has been shown to provide a protective effect in cells 
against peroxides. [Y. Kayanoki et al.., J t Siochem. . 113 (4) :SlT-322 
(1996) ] . 

Many people, especially AIDS patients, have beer, desperately- 
trying anything from "taking free cysteine zo N-acetyl-cysteir.s 
(MAC) , or the drug OTZ to get glutathione into their depleted immune 
system cells. Such efforts have not been entirely successful since 
these compounds can be toxic in inappropriate dosages and since they 
do not always raise cellular glutathione levels anyway. [T . Sray 
andC. Taylor, Bioehem- Pharma > , 47 < 12 ); 2113 -23 (1594)]. Therefore, 
it would be extremely advantageous to be able to raise intracellular 
and tissue levels of glutathione by nutritional means. This is bur 
one function of the nutritive compositions of the present invent!", 
described in detail below. 

There remains a need in the art for nutritive supplements that 
contain ingredients that ara sufficiently bioavailable to hel= 
maintain and enhance beneficial gastrointestinal microflora, that 
function as a source of low-fat protein for use in building muscle 
and gaining weight, -or alternatively, for losing weight when 
ingested in conjunction with a low calorie and low- fat diet, that 
function as a source of growth factors for the repair and growth zi 
healthy tissue, that enhance the immune system, and that enhance 
glutathione levels . 
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SUMMARY Or THE INVENTION 

The 'present invention overcomes the shortcomings, of the prior 
art by providing nutritive supplement compositions that contain a 
novel combination of whey protein, FOS, and colostrum. Moreover, 
each or these ingredients is provided in a form that is bioavailabls 
and may thus -accomplish their important nutritive and immune - 
enhancing functions. 

It is therefore an object of the present invention to provide 
nutritive supplement compositions comprising whey protein, 70S ar.i 
colostrum. 

It is a further object of the present invention to provide 
methods of using such nutritive compositions to protect, enhance, 
and maintain health-protective microflora in the intestinal tract c: 
mammals . 

It is still another object of the present invention to provide 
nutritive supplement compositions that are a source of low- fat 
protein that humans and mammals use to help build muscle and gain 
weight . 

It is yet a further object of the present invention to previa* 
nutritive supplement compositions that are source of low-fat protein 
that, when ingested in conjunction with a low calorie and low-fat 
diet, may help humans and mammals lose weight. 

It is still another object of the present invention to provide 
nutritive supplement compositions . that are a source of growth 
factors for the repair and growth of healthy tissue. 

It is a further object of the present invention to provide 
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methods cf administering the nutritive compositions c: the present 
invention. 

It is another object of the present invention to enhance the 
immune system of humans and mammals through the administration tf 
such nutritive supplement compositions. 

It is yen an additional object of the present invention t = 
provide nutritive supplement compositions that enhance the levels cf 
crlucathicne in humar. and mammalian cells and tissues. 

It is still another object of the preser.t invention to add 
optional ingredients, such as selenium, to the nutritive 
compositions of the present invention. Various vitamins and 
minerals, as disclosed in the detailed description cf the present 
invention, may also optionally be added to the nutritive 
compositions of the present invention. 

These and other objects of the present invention will ce 
further described in the detailed description section that follows. 

DETAILED DESCRIPTION OF THE INVENTION 

The nutritive compositions of the present invention are a novel 
combination of whey protein concentrate (WPC) and/or whey protein 
isolate (**X) . f ^oligosaccharides (F08) , and bovine or caprine 
colostrum. These- ingredients in combination have a prophylactic and 
therapeutic effect in maintaining and enhancing beneficial 
castrointestinal microflora. A healthy intestinal environment will 
enhance the overall health of the mammal since many diseases, no 
matter in what part of the body they manifest themselves, actually 



WO 99/64022 PCT/US99/13218 



15 



start, in the gastrointestinal tract. In addition, as described 
above, the nutritive supplement compositions of the press-: 
invention contain ingredients in a form that is bi.pavaf.ahle and r.ay 
thus accomplish their important nutritive and immune -enhancing 
functions. The nutritive compositions of the present invention also 
function as a source o-f low- fat protein that humans and other 
mammals can use to help build muscle and -gain weight, :r 
alternatively, when ingested in conjunction with a lew calorie ar.t 
law- fat diet, may help human* and other mammals loss weight- --"-» 
nutritive compositions of the present invention further function as 
a source of growth factors for the repair and growth of healthy 
tissue. Moreover, these compositions are understood to contain 
components that enhance the immune system of humans and mammals, and 
enhance the levels of glutathione, a ubiquitous intracellular 
antioxidant, in human and mammalian cells and tissues. 

The nutritive compositions of the present invention benefit 
humans and animals by helping prevent afflictions that may arts* 
from unhealthy gastrointestinal microflora. In other words, Ssy 
promoting, healthy bacteria in the gastrointestinal tract, the 
nutritive compositions of the present invention prevent the 
proliferation of ' unhealthy bacteria, thereby preventing their 
harmful effects:-, In addition, for humans and animals airesdy 
suffering from an unhealthy balance Of gastrointestinal bacteria, 
the nutritive compositions of' the present invention may help 
ameliorate such conditions by promoting the growth of beneficial 
bacteria. 
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Moreover, the compositions of the present invention may heir 
combat malnutrit ion in humans, whether due to illness or because 
basic foodstuffs are unavailable in certain underprivileged 
populations. Malnutrition and the resultant immunodeficiency plague 
many third world countries. These conditions are the leading caus? 
of infant and child mortality, and .play a significant role ir. 
disease in the "general" population and in premature dea-h in -hs 
elderly. In particularly severe instances; there is a deficiency z z 
ail nutrients called marasmus. More often, the deficiency is 
primarily one cf insufficient protein intake, leading to the 
conditions of kwashiorkor or protein-energy malnutrition . 
Such deficiencies are cften coupled to vitamin and mineral 
deficiencies. These kinds of nutritional deficiencies are by r.c 
means limited to third world countries even indus- rial^s=c 

nations have population segments that suffer from malnutrition of 
one form or another. 

Malnutrition also affects persons suffering from Al-S, certain 
forms of cancers, and infectious and inflammatory conditions of the 
gastrointestinal tract, particularly the intestine (e.g., irritable 
bowel syndrome, Chrone' s disease, and chronic gastroenteritis) . In 
such cases, malnutrition is typically not the result of inadequate 
'food intake, b H t , rather from the inability to absorb foods ar.d 
derive nutritional benefit. Hence, it is desirable to provide 
nutritive compositions that have the dual effect of providing 
sustenance as well as helping to improve the intestinal microflora 
and enhance the immune system. 
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The nutritive compositions of the present invention contain 
substantial quantities of proteins to supplement the human diet. Zr. 
addition, the present compositions, when optional vitamins and 
minerals are added as described below, may contain from about 30% to 
about 500% of the Recommended Daily Allowance (RCA) or Daily Value 
(DV) of vitamins and .minerals, as established by the National 
Academy of Science. Moreover, the compositions cf the present 
invention, as more fully described below, help enhance the immune 
system . 

As described in the above background section, whey may be in 
the form cf powdered whey protein, or concentrated ir. whey protein 
concentrate (WPC) or whey protein isolate COTI) , the latter being 
the most concentrated form. Whey protein is understood to be useful 
in providing a low- fat energy source that is useful in weight 
control, and further is known to enhance the immune system 
principally through whey prctein fractions. 

The major proteins in WPC/WPI (S-lactoglobulin. or - lac t albumin, 
immunoglobulins, and bovine serum albumin) are known to have 
immunomodulating effects. Moreover, bovine serum albumin. 3- 
iactoglobulin, and immunoglobulin Q <IgO> 

giutamylcystaine groups - building blocks from which immune system 
cells can synthesize the key antioxidant, glutathione. Glutathione, 
as described above,' is understood to be responsible for the immuno- 
enhancing effect of undenatured whey protein previously described 
above . 

= n d creferably WPC and wpl, are ar. 
Therefore, whey proteins, ana P" iet9 * 



WO 99/64022 



PCT/US99/13218 



19 



ideal and convenient food supplement for both gaining or losing 
weight, dependent only on the rest of the diet, in addition, w?C =r 
WPI, particularly when combined with FOS and bovine or caprine 
colostrum as in the present invention, promotes gastrointestinal 
health. Fir-ally, W?C or WPI , if in a relatively undenatured scats, . 
are able to promote the intracellular synthesis of physiologically 
effective levels of the anticxidant glutathione. 

More specifically, the immune- enhancing effect c; whey prcte-.n 
appears to derive from its ability to function, under car-am 
favorable conditions (relative degree of r.cn-der.aturation) as a 
vehicle for the transport of cysteine/cystine, glut amine, and other 
amino acid precursors for protein synthesis. As one example- the 
non-essential amino acids cysteine/cystine contained in concentrated 
whey protein are utilized by immune system cells (e.g. , lymphocytes 
to synthesize the antioxidant tripeptide glutathione. In other 
words, it appears that enhancement of glutathione levels in the 
tissues from a diet of whey protein may be the underlying . immune 
factor co have produced a number of observable immune -enhancing 
effects in laboratory studies with rodents, e.g., life-extension and 
increased resistance to carcinogens and to certain infections. as 

described above . 

For inclu^ipn in the nutritive compositions of the present 
invention, it is preferred to use WPC and WPI in their purified and 
undenatured form. However, even partially denatured whey protein 
provides a certain degree of immune - enhancement . One of the more 
recent and favorable processing techniques for obtaining 
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substantially undenatured whey proteins is via cross -f lew 
micrcf iltration technology (CFM) applied by Avcnmors I-gredierits . 
Inc. This technique utilizes a porcelain membrane to filter ar.i 
separate denatured from undenatured small molecular weight protein* . 
This creates a filtrate that is highly (over 98%) ur.denacured . 
Predecessor techniques of -^membrane filtration involved a filtration 
process that could itself damage proteins as they pass through the 
membrane. Porcelain membranes, however, are less reactive : 3 intact 
small molecular, weight proteins during the ccurse of filtration ant 
thereby reduce potential injury to . undenatured proteins while 
separating those that have been denatured during proc-sssing. 

Since serum and tissue glutathione levels are known ts decrease 
in degenerative diseases of aging and since many diseases are 
further understood to be related in part to depleted glutathione 
levels, the ingestion of WPC or WPI via the compositions of the 
present invention can reasonably be expected to increase glutathione 
levels in the elderly, in persons with cancer and/or pest- 
chemotherapy or radiation therapy patients, in HIV sero-positive 
persons, in people with certain degenerative CNS conditions, such a 3 
Alzheimer's and Parkinson's disease, and in persons suffering fro- 
other degenerative conditions that are thought to be at least 
partially frees • radical -driven and characterized by depleted 
glutathione levels. Still another group that might benefit from the 

***^r«: «f WPC or WPI, as included in the 
immune-enhancing effects ot rffu or 

compositions of the invention, are athletes or others engaged in 
strenuous physical exercise. 
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In. a preferred embodiment. , the whey protein used in the 
compositions of the present invention are undanatursd or 
substantially undenatured, similar to that of raw, unpasteurized 
milk- However, as stated above, partially denatured whey protein 
will retain some of its immunological function, and hence is still, 
useful" althouch'nct preferred. Commercially available whey prcrsi- 
concentrates and isolates vary greatly as to processing temperatures 
and techniques, resulting in greater or lesser relative degrees =f 
dsnaturation. Commercially available forms of whey protein, wpc and 
WPI that are subs-ant ially undenatured include but are net limited 
:a p r ovcn 190 and wpc 80* {Avcnmore Ingredients, Inc.]. 

The amount of whey protein, W?C or WPI that may be used in -.he 
compositions . of the present invention will depend upon hew 
concentrated a form of whey protein is used, and the route co- 
administration. However, it is intended that one dosage of the 
compositions of the present invention (whether in liruid or solid 
fori) , whey protein, WPC or WPI may be present in the amount from 
about 0.01 g to about 100 g per dosage for humans and small animals, 
and from about 0.01 g to about 1 kg per dosage for large animals. 

PCS are a fiber- like, indigestible type of sugar - short- and 
medium-length chains of B-b f~=tans in which fructcsyi units are 
bound by a II 2 -*gl-yposidio linkage - that are present in a variety 
of plants (e.g., onions, asparagus, Jerusalem artichokes and wheat) . 
from which they can be industrially extracted by enzymatic 
fermentation. Commercially available FOS is therefore a wholly 
natural product. 
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FOS is commercially available in the form of culk powder 
[Nurraf lora. Golden Technologies Company, Inc.] . Zz is intended 
chat one dosage cf the compositions of the present invent isr. 
(whether in solid or liquid form) will eontain from about C.CL s t = 
about SO a of FOS per dosage for humans and small animals, and from 
about 0.0-. g to about 500 g per dosage for large animals. 

The other ingredient in the nutritive compositions c: the 
present invention is colostrum the "premilk" of lactatir.c 

mammals. Bovine and/or caprine- colostrum, are particularly useful 
forms of colostrum for purposes of the present invention. Colostrum 
represents a unique combination of beneficial nutrients, including 
carbohydrate, fat, and amino acids. Colostrum also contains natural 
vitamins and minerals, which, although not abundant in quantity, sr. 

highly bicavailable. 

The health benefits of colostrum include the provision = = 
several types of growth -promo ting factors such as epidermal growth 
factor, transforming growth factors, insulin-like growth factor, 
proline-rich protein (PRP) . and a chromium-binding substance with 
properties similar to those of glucose tolerance factor. 

Oligosaccharides, naturally present in colostrum -as distinct 
from FCS), may prevent attachment "of pathogenic bacteria (e.g., == 
pneumocooci) ^.epithelial cells, and do so as specifically *s 
antibodies. Thus, by preventing the attachment of pathogenic micro- 
organisms to the intestinal mucosa, these oligosaccharides fulfill 
. 5i milar function to FOS (that fosters the growth of beneficial 
bacteria such as lactobacilli and Bifidobacteria) and help maintain 
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healthy gastrointestinal microflora. 

In a preferred form, the bovine or caprir.e colostrum is spray- 
d*-ied, organic bevies or caprins colostrum. Such bovir.e or saprir.s 
colostrum is ccmmercialXy available [sterling Technology,. Ir.c . j . Zz 
is intended that one dosage of the compositions of the present 
invention (whether in solid or liquid form) will contain from abcu- 
0.31 g to about 100 g of bovir.e or caprine colostrum rer dosage 
humans and small animals, and from about 0.01 g to about I kg psr 
dosage in large animals. However, there is no kr.cwn point zz 
diminishing returns as far as the amount of colostrum rhac may 
ingested is concerned. To the contrary, for therapeutic purposes, 
such as to fight infection or chronic diarrhea, the mere colostrum 
the better. 

Selenium may optionally be added to the compositions of cr.e 
present invention. As described above, selenium is understood 
play a role in glutathione peroxidase levels as well as provide 
immune -enhancing functions. Preferred forms of selenium for use tr. 
the nutritive compositions of the present invention are organic 
forms of selenium, particularly selenium amino acid chelate. This 
form of selenium is commercially available [Wright in Richness, 
inc.. Lafayette, .Louisiana; or Watson Foods Company, Inc., *••=. 

Haven , Connect i^ciit ] . 

When present! it is intended that one dosage of the 
compositions of the present invention (whether in solid or iicuid 
form) will contain from about 20 MS to about 200 M g of selenium per 
dosage in humans and small animals, and from about 20 mg to about 
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ISO mg per dosage in large an i ma. la . 

Thus', the compositions of the present invention include fr=n 
about 0.01 g to about 100 g of whey protein, about 0.21 g to about 
= 0 g FCS, and about 0.01 g to about 100 g bovine or caprine 
colostrum per dosage. One daily dosage of the nutritive 
comocs-itions of- the ore-sent invention may be from about 10 g per day 
to about 250 g taken one to three times per day for humans and small 
animals., for a total daily ingestion of 10 g to 7S0 g depending :r. 
the needs of the recipient. For large animals, one daily dosage may 
be from about 100 g to about 1000 g taken one to three times per 
day, for .a total daily ingestion of about 100 g to about 30CC g 
depending on the needs of the recipient. In a preferred embodiment, 
a nutritive composition of the present invention comprises about i: 
g of whey, FOS, and bovine or caprine colostrum per dosage. 

These preparations may be made by conventional methods. T= 
prepare the compositions of the invention, the above -described whey 
protein, FOS # and bovine or caprine colostrum components may be 
ccmbiW in one preparation as the active ingredient in intimate 
admixture with a suitable carrier according to conventional 

compounding techniques. 

suitable carrier* may take a wide variety of forms depending 
upon the form o*> preparation desired for administration, e.g. , oral, 
sublingual, nasal, or parenteral. 

In preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be employed. For oral liquid 
preparations (e.g., suspensions, elixirs, and solutions), media 
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containing water, oils, alcohols, flavoring agents, preservatives, 
coloring agents and the like may be used. Carriers such as 
searches, sugars, diluents, granulating agents, lubricants, binders, 
disintegrating agents, and the like may be used to prepare cral 
solids (e.g., powders, gelatin capsules, pills, and tablets 
Lozenges and controlled release forms may also be used. If desirsi. 
cablets may be sugar coated or enteric coated by standard 
rschnicues- Examples of additional inactive components which 
provide for easier oral administration include but are not limited 
co beeswax, lecithin, gelatin, purified water, and glycerin. 

Ir. addition, oral dosage formulations of the compositions may 
be added to foods and consumed. Although any foodstuffs may -e 
appropriate carriers for the presently disclosed compositions, dairy 
products such as yogurt, frozen yogurt, ice cream, cheeses, and — > 
are preferred. 

For parenteral products, the carrier will usually comprtss 
sterile water, although other ingredients may be included, e.g. , zo 
aid solubility or for preservation purposes. Injectable suspenses 
.ay also be prepared, in which case appropriate liguid carriers, 
suspending agents, adjuvants, and the like may be employed. 

The nutritive supplement compositions of the present invention 
may optionally contain other ingredients of nutritional bene: 

^at aid in processing or storage of the compositions. 

ootional ingredients include maltodextrin. dextrose, fructose. 

canola oil, corn syrup solids, natural or artificial flavors o, 

colors, guar gum, refined cellulose; dicalcium phosphate, sodium 



Sue: 
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:aseinace, medium chain triglycerides, dipctassium phosphate, 
r.agr.esiuffl oxide, lecithin, ascorbic acid, inositol, choline 
oicartrate, vicamin E acetate, nicotinamide, calcium pantothenate, 
ferrous fumarate, zinc sulfate, pyridcxine hydrochloride, 
riboflavin, Thiamine mononitrate, manganese sulfate, vitamin A 
c&lmitate. cooper gluconate, folic. acid, folate glutamate, biottn. 
sodium mclybdate, potassium iodide, chromium picclinare. 
rhytor.adicne. selenium amine acid chelate, vitamin :3, 5A2A. 
c ... 5ncC obalamin, giutamine, and beta-carotene- Additional 
inorsdients known in the art to function as dietary supplements, 
including herbal compounds and foodstuffs, are intended be within 
Che scope of the present invention. These optional ingredients sre 
preferred in the oral dosage forms in particular, and r.crs 
particularly when the oral dosage form is a powder. 

The nutritive compositions of the present invention may involve 
-he admixture of dried whey protein, FOS, and bovine or caprine 
colostrum, each in powdered form. Alternatively, whey protein 
concentrate o* isolate, FOS, and bovine or caprine eolostru- 
contained in separate containers may be combined oy che user. 
However, regardless of the form of administration, it is important 
that a whey protein concentrate or isolate that has been carefully 
processed in stfch- fashion as to avoid denaturation be used. As 
stated above, a large percentage of commercially processed whey 
C rotein concentrate and isolate on the market has been largely 
denatured because of processing- conditions . Unless a denatured fis- 
o£ whey protein is used, the compositions of the present invention 
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will have mainly nutritional value and will not be as valuable ir. 
immune system enhancement. 

Ir. an alternate embodiment, the whey protein, FCS, and bovine 
or caprine colostrum ingredients may be admixed in a liquid (e.g.. 
water) and ingested. Suitable liquids into which the powdered ftrr.. 
of the compositions of the invention may be diluted include water, 
milk, soy milk, or fruit juice. When in such form, the compositicr.s 
of the present invention are preferably diluted into about 3 cz . z s - 
liquid per dosage. When in such form, it is preferred that at least 
10 g of compositions of the present invention per dosage is used. 
For normal purposes, including the use of whey protein as a meal 
substitute in order to lose weight, one such drink (containing i: * 
c£ the compositions of the present invention) per day is sufficient. 
On the other hand, if the user intends to use the liquid preparation 
to gain weight or for other therapeutic purposes, it is preferred 
that two drinks (each containing at least 10 g of the compositions 
of the present invention) per day are ingested along with a htch 
complex earbofrydraxe diet . 

The following examples illustrate the preferred embodiments zz 
the present invention. These examples are illustrative only, and zz 
no t purport to limit. the invention in any fashion. 
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EXAMPLE 1 

A preferred composition of the present invention for use ir. 
humans and small animals may comprise the following ingredients : 

whey protein 9 * vv - 

vq$ 0.01 g - aO s 

bovine cr caprine colostrum 0.01 g - icq g 

EXAMPLE 2 

A preferred composition of the present invention for use -r. 
large animals may comprise the following ingredients: 

Amount 



. -^-..^ 0.01 g - 10 u0 g 

whey prowein - fl1 „ - - - _ 

FOS 0.01 g - ;uQ g 

bovine cr caprine colostrum 0.01 g - 1000 g 



EXAMPLE 3 

A preferred composition of the present invention for use 

humans may comprise the following ingredients: 

Tn g -$ fl 3> e:i t o.oi 5 - ioo g 

whey protein q'oi g - SO g 

bovine or caprine colostrum M^-So" c°° 9 

maltcdextrin J J . 3C | 

dextrose x | . 3Q g 

fructose 01 . 0>s g 

canola oil l o - 5-* 1 c 

corn syrup solids o . 001 M c - 1 mc 

natural flavors o . oooi £g - l mg 

artificial flavors QiQ001 ^ g . lfl mg 

natural colors o.QQQl US - 5 mg 

artificial colors o ooi g - 10 g 

guar gum 0.01 g - 10 g 

refined cellulose o s a - 3 a 

dicalcium phosphate o'oi g * 5 g 
sodium caseinate 
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medium chain triglycerides 

dipotassium phosphate 

magnesium oxide 

lecithin 

ascorbic acid 

inositol 

choline bitartrate 
vitamin E acetate 
nicotinamide 
calcium pantothenate 
ferrous fumarate 
zinc sulfate 

pyridoxine hydrochloride 
riboflavin 

thiamine 1 mononitrate 
manganese sulfate 
vitamin A palmitate 
copper gluconate 
folic acid 
folate glutamate 
biotin 

sodium moiybdate 
potassium iodide 
chromium picolinate 
phytonadione 

selenium amino acid chelate 

vitamin D3 

PABA 

cyanocobalamin 

glutamine 

beta-carotene 



0 . 1 g - 0 - 6 g 
o.l g - 5 g 
0.01 g - 0.9 g 
0 . Ois"? - 0.5 g 
0,02 g - 0.3 g 
0,01 g - l g 
o.oi g - 1 g 
lo ru - 200 iu 



0.0005 g 
0.01 g - 0. 
0.002 cr - 0 
0.005 c - 0 
0,001 c - 0 
O.OOOS ? - 
0 . 0005 c - 
0 .0005 Z - 

2^00 rj - 
o.ooos g - 

400 \xq - 2. 
40 0 /ig - o, 
100 M9 

Mg 
^g 
Mg 
Mg 
Mg 
iu 



0.0 5 c 

s g 
,3 g 
.05 a 
,25 g 
0.1 g 
i g 

1 5 
000 
005 
mg 



15 
50 
25 
10 
20 
200 



o ,002 g 

SCO ii<3 

5C0 Mg 
5 00 Mg 
500 Mg 
500 m9 
200*xg 

900 IU 



1 pig - 1000 Mg 

o .1 /ig - iooo ag 
0.2 g - 4 g 

5,000 IU - 25,000 



EXAMPLE 4 

A preferred composition of the present invention for us* : 

humans and small animals may comprise the following ingredient*; 

Tpcr-rfedient t 0-01 g - 100 g 

whey protein 0.01 g - SO g 

F0S ^~ l *<-r,^m 0.01 g - 100 g 

bovine or caprine colostrum 0.2 g - 8 g 

glutamine . ltM 20 M9 - 200 Mg 
selenium ammo acid chelate 
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SXAMPL2 5 

A preferred composition cf the present invention for use in 
large animals may comprise the following ingredients: 

.. . _ Amount 
XncradienJL, 0<01 g . 1000 g 

whey protein 0Q1 Q _ SQQ g 

bovine or caprine colostrum 0 . Oi^i^^OOO g 

5il5SiSS e «iao acid chelate 20 ug - 150 mc 

Many modifications may be made without departing from the basic 
spirit of the present invention. Accordingly, it will be 
appreciated by those skilled in the art that the invention may be 
practiced other than has been specifically described herein. 
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Claims : 

1. A nutritive composition for the creation and maintenance 
of a healthy intestinal flora and for the enhancement of the immune 
system comprising; 

(a) whey; 

(b) salenium,i 

(c) colostrum. 

2. The composition of claim 1 wherein said colostrum 

comprises bovine colostrum. 

3. The composition o£ claim 1 wherein said colostrum 

comprises caprine colostrum. 

4. The composition of claim 1 wherein said whey protein is 
in the amount of .01 gram to 100 grams; the amount of selenium is 
between .01 grams and 50 grams and the colostrum is in the amount 

of -01 gram and 10 0 grams. 

5. A nutritive composition for the creation and maintenance 
of a healthy intestinal flora and for the enhancement of the immune 

system comprising: 

(a) whey protein concentrate; 

(b) selenium,- 

(c) colostrum; 
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(d) glut amine; and 

(e) selenium amino acid chelate. 

6. The composition of claim 5 wherein said colostrum is 

bovine colostrum. 

7. The composition of claim 6 wherein said colostrum is 

caprine colostrum. 

8. The composition of claim 5 wherein said colostrum is 

spray- dried. 

9. The composition of claim 5 wherein said colostrum is 
organic colostrum. 
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